Impaired wound healing with defective expression of chemokines and recruitment of myeloid cells in TLR3-deficient mice.
Skin injury evokes both innate and adaptive immune responses to restore tissue integrity. TLRs play a critical role in host responses to injurious insults. Previous studies demonstrated that RNAs released from damaged tissues served as endogenous ligands for TLR3. In this study, we investigated the involvement of TLR3 in skin restoration after injury. Full excisional wounds were created on the skin of mice with TLR3 deficiency. We found that skin wound closure in TLR3(-/-) mice was significantly delayed compared with control littermates. Wound healing parameters, including re-epithelialization, granulation formation, and neovascularization, were decreased in TLR3(-/-) mice. Further studies revealed that the absence of TLR3 led to defective recruitment of neutrophils and macrophages, in association with decreased expression of the chemokines, MIP-2/CXCL2, MIP-1α/CCL3, and MCP-1/CCL2, in the wound. Moreover, in wild type mice, the mRNA level and protein content of TLR3 was significantly upregulated in wounded skins and silencing of TLR3 signal adaptor Toll/IL-1R domain-containing adapter inducing IFN-β with small interfering RNA retarded wound closure. These results indicate an essential role for TLR3 and Toll/IL-1R domain-containing adapter inducing IFN-β in wound healing by regulating chemokine production and recruitment of myeloid cells to wound for tissue repair.